Background: The American Academy of Periodontology (AAP) recently embarked on a Best Evidence Consensus (BEC) model of scientific inquiry to address questions of clinical importance in periodontology for which there is insufficient evidence to arrive at a definitive conclusion. This review addresses oral indications for use of cone-beam computed tomography (CBCT).
BENEFITS OF CONE-BEAM COMPUTED TOMOGRAPHY FOR SELECTED THERAPEUTIC APPROACHES IN THE ORAL CAVITY
The use of cone-beam computed tomography (CBCT) as indicated below should provide enhanced care for patients who may require certain therapeutic approaches such as dental implants or orthodontic tooth movement.
CBCT inherently offers increased diagnostic information and increased accuracy when compared to two-dimensional (2D) digital (periapical and panoramic exposures) diagnostic data. 1 This information can be valuable when considering prognosis evaluation, treatment planning, and surgical management of complex cases that involve implant therapy or periodontal-orthodontic collaboration. 2 There is insufficient evidence to date that CBCT imaging provides added benefit in the management of periodontitis.
CBCT imaging can also be used as a communication tool with patients and with other dental-medical colleagues involved in certain cases, such as prosthodontists, pediatric dentists, endodontists, orthodontists, oral and maxillofacial surgeons, otolaryngologists, sleep physicians, orofacial myologists, oral and maxillofacial radiologists, oral and maxillofacial pathologists, restorative dentists, and laboratory technicians. Collaboration among all caregivers involved in complex cases may be necessary to develop a treatment plan for optimal patient outcomes.
LIMITATIONS OF CONE-BEAM COMPUTED TOMOGRAPHY FOR SELECTED THERAPEUTIC APPROACHES IN THE ORAL CAVITY
Some aspects of CBCT imaging influence effective dose of radiation to the patient and are controllable by the clinician, i.e., field of view (FOV), time of exposure, and resolution. Other aspects of radiation exposure are intrinsic to the imaging device or unit and beyond the clinician's control. The clinician must be aware of any limitations inherent to the CBCT unit being used. Variations in equipment and software make it difficult to standardize outcome measures. However, CBCT technology is evolving at a rapid pace, and improvements continue to be introduced. COMPUTED TOMOGRAPHY FOR SELECTED  THERAPEUTIC APPROACHES IN THE ORAL CAVITY Currently, the long-term radiation hazards of effective dose accumulation from CBCT are unknown. When susceptible tissues are shielded and the field of view is limited to the area of interest (maxilla or mandible), the risk is estimated to be low. However, to minimize patient risk, adherence to judicious principles of radiation exposure is imperative. In addition, the age of the patient is a consideration in assessing risks of CBCT imaging, specifically, the consideration of cumulative radiation exposure among pediatric and adolescent patients. Clinicians should constantly strive to use a radiation dose ''as low as reasonably achievable'' (ALARA) to secure clinically useful diagnostic information. This is largely dependent upon the individual circumstances of the patient presenting for treatment.
POTENTIAL RISKS OF CONE-BEAM
All radiographic exposures require a comprehensive diagnostic interpretation, including the responsibility to rule out any pathology within the FOV. CBCT data must be read by the practitioner within his/her realm of expertise or referred to an oral and maxillofacial radiologist or other qualified radiologist for further analysis, interpretation, and documentation.
FOCUSED CLINICAL QUESTION 1
Should CBCT imaging replace two-dimensional (2D) radiographic analysis of regional anatomy in the surgical management of patients requiring dental implants?
The application of CBCT in dentistry has grown greatly with a clear impact on implant dentistry. This consensus report is based on a review of the best available evidence on this topic (Rios, Borgnakke, Benavides 3 2017) as well as expert opinion as to whether CBCT imaging should become the standard of care for patients requiring dental implants.
Evidence Search Strategy
An extensive literature search of CBCT applications in implant dentistry was performed using the PubMed database. A total of 559 studies published between January 1, 2000, and June 24, 2017, were identified, and 176 articles were selected for review. These were divided into three categories: 1) diagnosis and treatment outcome assessment, 2) implant treatment planning, and 3) anatomic characterization. It should be noted that the systematic review did not include any assessment of the quality (e.g., study design and potential sources of bias) of the included studies. (See Rios, Borgnakke, Benavides 3 for detailed information on the literature review and results.)
Consensus Conclusions
The decision about whether, and in what circumstances, to use CBCT must be made by the clinician in light of the needs of the patient. However, current evidence, predominantly from observational studies (cohort and case series), supports the use of CBCT in the surgical implant management of patients to assess the following: Clinical Bottom Line on Use of CBCT for Surgical Management of Patients Requiring Dental Implants CBCT has diverse applications for dental implant therapy and should be used as an adjunct to 2D dental radiology when, in the reasonable judgment of the clinician, the specific benefits to the patient as outlined above outweigh the risks.
Advisory Provisions for Use of CBCT for Surgical Management of Patients Requiring Dental Implants
The responsible use of CBCT for dental implant therapy is based on case-specific patient selection where such imaging analysis is likely to offer both a significant patient and clinician/operator benefit by providing 3D regional anatomy information. Dental health care professionals should consider CBCT imaging when they expect the diagnostic information acquired will lead to better patient care, higher levels of safety, and improved clinical outcomes.
FOCUSED CLINICAL QUESTION 2
Is CBCT imaging useful in determining risk to periodontal structures in patients requiring tooth movement?
CBCT imaging has demonstrated that changes occur to the buccal plate and general alveolar bone structure following orthodontic tooth movement. Expert panel members have concluded that CBCT imaging is the only radiographic modality with which such changes can be objectively detected and preoperative risk determined. This consensus report is based on a review of the best available evidence on this topic (Mandelaris, Neiva, Chambrone 4 2017) as well as expert opinion relative to how CBCT imaging can be used to assess risk to the periodontium in patients requiring tooth movement.
Evidence Search Strategy A search of observational and interventional trials published in English through July 2016 that reported on the use of CBCT imaging to assess the impact of orthodontic-dentofacial orthopedic treatment on periodontal tissues was conducted. Changes in alveolar bone thickness, height around natural teeth, and treatment costs were evaluated and organized into evidence tables. Thirteen studies involving human patients and that recorded positive or negative changes on alveolar bone surrounding natural teeth undergoing orthodontic tooth movement or being influenced by orthopedic forces through fixed appliances were identified. The majority of the available evidence for this focused question derives from observational studies with low methodologic quality. (See Mandelaris, Neiva, Chambrone 4 for detailed information on the literature review and results.)
Consensus Conclusions
There is limited current evidence to support specific applications of CBCT as a routine part of periodontalorthodontic treatment. However, expert opinion suggests that CBCT may be useful in the management of patients requiring periodontal-orthodontic therapy in the following scenarios: CBCT should be considered as a means to identify those at increased risk of developing dentoalveolar bone deficiencies related to orthodontic tooth movement, particularly in skeletally mature patients presenting with thin periodontal phenotypes. With CBCT, clinicians and patients can be better informed regarding risk of adverse sequelae related to tooth movement. CBCT imaging can also help clinicians develop approaches to prevent adverse sequelae or plan interceptive periodontal augmentation (bone and/or soft tissue) for patients undergoing orthodontic tooth movement.
Advisory Provisions of CBCT Imaging for Determining Risk to Periodontal Structures in Patients Requiring Tooth Movement
CBCT exposes patients to radiation and should be considered an adjunctive diagnostic method after a comprehensive periodontal examination is performed to assess potential risks to the periodontal structures from tooth movement. In addition, the age of the patient should be considered in assessing the risks of CBCT imaging and cumulative radiation exposure, especially among pediatric and adolescent patients.
FOCUSED CLINICAL QUESTION 3
Does CBCT imaging add clinical value in diagnostic assessment and treatment planning for the management of periodontitis?
Clinical and radiographic examinations are essential in establishing an accurate periodontal diagnosis and in suggesting appropriate treatment options. However, 2D intraoral radiographic images provide limited information, especially regarding the severity of periodontitis (e.g., furcation, intrabony defects, and buccal plate), and there is a need to investigate alternative imaging methods. This best evidence consensus report examines when CBCT imaging is appropriate for diagnostic inquiry in the management of periodontitis.
This consensus report is based on a review of the best available evidence on this topic (Kim and Bassir 5 2017) as well as expert opinion as to whether CBCT imaging adds clinical value in the management of periodontitis.
Evidence Search Strategy
The authors performed an extensive search of MEDLINE for studies aimed at answering the following clinically relevant questions: 1) In patients with periodontitis, what (if any) clinical situations exist where CBCT imaging improves diagnostic acumen and subsequent treatment recommendations compared to 2D radiographic interpretation? 2) Does CBCT imaging improve the accuracy of diagnosis and the establishment of a prognosis in the analysis of furcation and/or intrabony defects? Is the execution of therapy improved, facilitated, or therapeutically challenged? 3) Does the use of CBCT imaging provide superior short-or long-term clinical outcomes, more favorable patientreported outcomes, or more consistent clinical treatment decisions affecting tooth prognosis (as measured by defect fill, improvements in bone anatomy, mobility patterns, and ultimate tooth survival)?
The electronic search identified 885 papers, and a manual search yielded five additional citations. Twelve articles met inclusion criteria for determining the role of CBCT in diagnosis and treatment of both intrabony and/or furcation defects. (See Kim and Bassir 5 for detailed information on the literature review and results.)
Consensus Conclusions
Current evidence supports the use of 2D full-mouth radiographic series in addition to clinical probing parameters as the gold standards for comprehensively evaluating periodontal structures. Little evidence currently supports CBCT as a routine replacement or adjunct to 2D imaging in the management of periodontitis. CBCT imaging may add information for treatment planning of the full-mouth advanced periodontitis case.
Expert opinion suggests that CBCT may be useful in the management of patients with periodontitis according to the following scenarios: 
